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(§) Pattern structure of a printed circuit Imard. 



@ A pattern structure (30) of a printed circuit 
t>oard for mounting various kinds of electronic 
chip parts. The printed circuit board (10) has a 
pad in each of a circuit connecting portion (C) 
and a ground circuit portion (E) thereof. A 
broad continuous ground pattern (20) is formed 
with cuts to provide the pad (22) in the ground 
circuit portion with substantially the sanne size 
or area as the pad (16) in the circuit connecting 
portion. The pad in the ground (22) circuit 
portion is connected to copper foD surrounding 
the cuts. 
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BACKGROUND OF THE INVENTION 

The present invention relates to the pattern 
structure of a printed circuit board for nnounting vari- 
ous kins of electronic chip parts. 

It has been customary to solder electronic chip 
parts to patterns provided on a printed circuit board 
and implemented by, for example, copper foil. In the 
SMT (Sur^ce Mounting Technology) art the above- 
mentioned patterns are referred to as pads. In many 
cases, the pads are provided with a rectangular 
shape although the shape depends on the configur- 
ation of the portions of chip parts to be soldered. The 
pads located in a circuit connecting portion are often 
implemented as narrow patterns while the pads locat- 
ed in a ground circuit portion are often implemented 
as a broad continuous pattern, i. e. , solid pattern. 
Generally, a printed circuit board is provided with a 
solder resist coating on the surface thereof to prevent 
solder from depositing In unexpected portions or from 
bridging. In the circuit connecting portion, the pad is 
spaced apart from the solder resist coating by a gap. 
In the ground circuit portion, the pad is formed by part 
of a solder resist coating provided on a solid ground 
pattern for a grounding purpose. 

The problem with the above-described conven- 
tional pattern structure ts that the pad in the circuit 
connecting portion and the pad in the ground circuit 
portion are often different in size or area from each 
other. When a chip part is soldered to such pads by, 
for example, a ref low process, the temperature eleva- 
tion rate differs from one pad to the other pad since 
the pattern area, i. e. , the area of copper foil greatly 
differs. The difference in temperature elevation rate 
results In a difference in the melting time of solder 
and, therefore, a difference In surface tension. This 
aggravates the probability of a so-called tombstone 
phenomenon wherein the chip stands. Furthermore, 
since the two pads are different in area from each 
other and since the amount of solder is fixed, the 
spread of solder and, therefore, the configuration of 
the resulting fillet differs from one pad to the other 
pad, making the quality check troublesome. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present Invention 
to provide a pattern structure of a printed circuit board 
adaptive to the minlaturizatk>n of chip parts, i. e. , 
miniature and dense packaging. 

It is another object of the present invention to pro- 
vkle a pattern structure of a printed circuit board 
which noticeably reduces the tombstone phenomen- 
on by substantially equalizing the temperature eleva- 
tion rate in the event of ref low. 

It is another object of the present inventk>n to pro- 
vide a pattern structure of a printed circuit board 
which facilitates the quality check by forming fillets of 



kientlcal shape. 

A pattern structure of a printed circuit board for a 
surface nrtounting device of the present invention 
comprises a first pad provided in a circuit connecting 
5 portion of the printed circuit board, a second pad pro- 
vided in a solid ground pattern portkm of the printed 
circuit board, and a cut formed in the soiki ground pat- 
tern portion, whereby the first pad and the second 
pad have substantially the same area as each other. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and ad- 
vantages of the present inventk>n will become more 

15 apparent from the following detailed description taken 
with the accompanying drawings in which: 

FIG. 1 is a perspective view of a conventional pat- 
tern structure of a printed circuit board; 
FIG. 2 is a plan view of the pattern structure 

20 shown in FIG. 1 ; 

FIG. 3 is a section along line Ill-Ill of FIG. 2; 
FIG. 4 is a perspective view of a pattern structure 
of a printed circuit board embodying the present 
inventton; and 

25 FIG. 5 is a plan view of the structure shown In 

FIG. 4. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

30 

Referring to FIGS. 1-3, a conventional pattern 
structure of a printed circuit board is shown. As 
shown, a printed circuit board, generally 10, has a 
substrate 1 2 on which a solder resist coating 14 is pro- 

35 vided. In a circuit connecting portton C forming part 
of the printed circuit board 10, a pad 16 is located and 
provided with a square shape, as indicated by hatch- 
ing in the figures. The pad 1 6 is spaced apart from the 
solder resist coating 14 by a gap 18 of 0.1 millimeter 

40 to 0. 2 millimeter in consideratfon of positional devia- 
tions. In a ground circuit portion E forming another 
part of the printed circuit board 10, a broad continu- 
ous, or solid, ground pattern 20 is provided on the 
substrate 12. Specifically, a pad 22 located in the 

45 ground circuit portion E is constituted by part of a 
solder resist coating provided on the ground pattern 
20 and also provided with a rectangular shape, as in- 
dicated by hatching. 

As shown in FIGS. 1 and 2, the pads 16 and 22 

50 are different in size from each other, 1. e., the pad 16 
is smaller than the pad 22 by an area corresponding 
to the gap 18. Therefore, when an electronic chip part 
24 is soldered to the pads 16 and 22, the previously 
stated tomt>stone phenomenon occurs. Further, as 

55 shown in FIG. 3, fillets 26 and 28 surrounding the chip 
part 24 are different in shape from each other, result- 
ing in troublesome quality check. 

A reference wHI be made to FIGS. 4 and 5 for de- 
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scribing a pattern structure of a printed circuit t>oard 
embodying the present invention and free from the 
above-described problems. In the figures, the same 
or similar constituents to the constituents of the con- 
ventional structure are designated by the same refer- s 
ence numerals and will not be described to avoid re- 
dundancy. In FIGS. 4 and 5. the reference numeral 30 
designates a circuit pattern. In the illustrative embodi- 
ment, a solid ground pattern 20 is partly removed to 
form cuts 32 around a pad 22 located in a ground cir- io 
cuit portion E. As a result, gaps 1 8a corresponding to 
a gap 18 which surrounds a pad 16 is formed around 
the pad 22. Hence, the pads 16 and 22 have substan- 
tially the same size or area as each other. The pad 22 
is connected to copper foil which forms the ground is 
pattern 20 surrounding the recesses 32. 

In summary, the embodiment forms the cuts 32 
in the ground pattern 20 to thereby provide the pads 
16 and 22 with sut>stantially the same area and con- 
nects the copper foil surrounding the recesses 32 and 20 
the pad 22. In this configuration, the pads 16 and 22 
are heated at substantially the same rate during re- 
flow, noticeably reducing the tombstone phenomen- 
on. In addition, fillets to be formed around the pads 
16 and 22 will have the same shape since the pads 25 
16 and 22 have substantially the same area, fecllitat- 
ing the quality check. 

Various modifications will become possible for 
those skilled in the art after receh^ing the teachings 
of the present disck>sure without departing from the 30 
scope thereof. 



Claims 

35 

1 . A pattern structure of a printed circuit board for a 
surface mounting device, comprising: 

a first pad provided in a circuit connecting 
portion of said printed circuit board; 

a second pad provided in a solid ground 40 
pattern portion of said printed circuit board; and 

a cut formed In said solid ground pattern 
portion, whereby said first pad and said second 
pad have substantially the same area as each 
other. 45 

2. A pattern structure as dalnned In daim 1 , wherein 
saki cut forms a gap. 

3. A pattern structure as clainrted in daim 2, wherein so 
said second pad is connected to copper foil con- 
stituting said solkl ground pattern around said cut 

4. A pattern structure as daimed in daim 1 , wherein 

a gap surrounds said first pad. 55 
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Fig. 1 




Fig. 2 
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Fig, 5 
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